I. Assay characteristics
The method is based on STR (short tandem repeat)-PCR analysis 1-11 using fluorescence-labelled primers. The characteristics of the polymorphic markers tested are presented in Table 1 . PCR products are analyzed and quantified by a capillary electrophoresis instrument (ABI Prism 310 Genetic Analyzer). Calculation of donor chimerism is based on the ratio of informative donor and recipient peaks.
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II. Protocol 
DNA preparation (a) DNA extraction from peripheral blood or bone marrow
Initial genotyping for the detection of informative STR loci is usually performed using peripheral blood (PB) from the recipient and PB or bone marrow (BM) from the donor. The Qiagen DNA Blood Kit (Qiagen, Hilden, Germany) is used according to the manufacturer's recommendations. The DNA yield is quantified by spectrophotometry and 10 ng of DNA are used as template in individual PCR reactions.
(b) DNA extraction from nails
In some instances, no cell material is available from the allograft recipient before transplantation. To identify an appropriate genetic marker for the monitoring of chimerism, assessment of the patient's genotype is necessary, but PB can no longer be used due to the presence of donor cells. We have tested cell material from different sources to identify patient-specific genetic fingerprints. Epithelial cells derived from the oral mucosa or from the skin may contain donor leukocytes. In fact, buccal swabs were demonstrated to already contain granulocytes of donor origin during the first days after SCT, before they were detected in PB 12 (and own unpublished observations). The same applies to cells isolated from urinary sediment. Hair provides a reliable source of endogenous DNA, but may not be available in patients after several courses of chemotherapy. Nail clippings were found to be an ideal source of patient DNA in this setting. They are readily available in all patients, and sufficient quantities of good quality DNA adequate for PCR genotyping can be obtained from about 5 mg nail material. Usually, clippings of finger nails from both hands yield 20-50 mg of material, providing 10-25 g of DNA by using the following procedure: The nail sample is placed in a 1.5 ml Eppendorf tube, washed once in a solution containing 0.5% SDS and 0.5 M NaOH, and twice in dH 2 O. Subsequently, the digestion buffer consisting of 1 × TBE, 1.4% SDS, 0.15 M NaCl, 28 mM DTT and 68 g/ml proteinase K is added. The sample is incubated at 56°C for 3 h or overnight. Upon complete (or partial) digestion of the nails, the DNA is extracted using standard phenol/chloroform extraction and ethanol precipitation.
(c) DNA extraction from flow-sorted cell subsets
The number of cells within individual fractions isolated by flowsorting ranges mostly between Ͻ500 and 5000. A technique permitting efficient DNA extraction from small cell numbers is therefore required.
DNA extraction from flow-sorted subsets is performed using the Qiagen DNA Blood Kit according to the manufacturer's recommendations with some modifications. Briefly, cells are resuspended with 200 l PBS/200 l Buffer AL (Qiagen). After vortexing for 15 s, 20 l Protease (Qiagen) are added, the solution is briefly vortexed and incubated at 70°C for 10 min. Thereafter, 210 l ethanol (96-100%) are added and after vortexing the solution is applied to the spin column. The sample is centrifuged and washed according to the standard Qiagen protocol. The volume of the elution buffer (TE heated to 70°C) is adjusted to the number of cells used. 1 For DNA extraction from Ͻ500, 500-2000, and 2000-5000 cells, 22, 30 and 50 l of elution buffer are used, respectively. The DNA is amplified in a PE 9600 thermocycler (Applied Biosystems, Foster City, CA, USA). After an incubation step at 95°C for 15 min to activate the HotStar Taq polymerase, 30 cycles (or 35 cycles, when analyzing low template amounts from flow-sorted cell subsets) are performed using the follow- ++ (number in parentheses) indicates the percentage of cases with an allelic constellation eligible for follow-up of residual autologous cells. The requirement for eligibility of a marker was the presence of at least one distinct recipient specific allele distinguishable from both the donor peaks and stutter bands. TetNR, tetranucleotide repeat marker; VNTR, variable number of tandem repeat marker; Het, heterozygosity. Primers are available with FAM, HEX and NED labelling.
PCR
Leukemia ing profile: denaturation at 94°C for 60 s , annealing at 54°C for 45 s, and extension at 72°C for 90 s. A final incubation step at 60°C for 45 min is necessary to maximize non-template addition of adenine by the polymerase to prevent the generation of double peaks. 13 After PCR, the products are stored in the dark at 4°C.
Capillary electrophoresis using the ABI Prism 310 Genetic Analyzer
For electrophoresis, the POP-4 polymer, the 47 cm capillary ('green') and the 10 × 310 GA Buffer plus EDTA are used. For fragment analysis, 1 l PCR product is mixed with a solution containing 13.7 l deionized formamide and 0.3 l Genescan-500 ROX Size Standard (Applied Biosystems). The samples are denatured at 93°C for 3 min and chilled for 3 min at 4°C, and are then placed in the autosampler tray (maximum of 96 samples) on the ABI Prism 310 for automatic injection.
Quantification of recipient chimerism
After electrophoresis, fluorescence signals are analyzed using the 310 GeneScan 2.1 software. The informative donor/recipient peaks in the post-transplant samples are identified by their product size (ie fragment position after electrophoresis). The peak areas of informative signals are used for quantification of chimerism as described. 
IV. Sensitivity
(a) Minimum: 5%; (b) Maximum: 1%; (c) Average: 1-3% (depending on the marker, see Table 1 ). The numbers are based on experiments using both serial dilutions of recipient DNA in donor DNA and recipient cells in donor cells mixed by flow-sorting. The dilution steps investigated were: 1%, 3%, 5%, 10%, 20% and 50%. The total amount of template DNA in each experiment was 10 ng. In cell dilution experiments, the total number of cells used for extraction of DNA was adjusted to 2000.
V. Specificity and informativeness
Our first-line STR marker panel used for patient/donor genotyping includes the loci D4S2366, D12S1064, D16S539, D17S1290 and D3S3045 (Table 1) . This panel has been tested in 130 patient/donor samples and revealed at least one informative marker in greater than 95% of the cases. Other STR markers displayed in Table 1 were needed only in rare instances. In all recipient/donor constellations investigated to date, one or more of the markers listed were informative and eligible for the monitoring of chimerism post-transplant. The minimum requirement for marker eligibility is the presence of at least one unique recipient-specific allele located outside the stutter peak area of donor alleles (Table 1) . Due to the importance of stutter peaks and other types of non-specific signals in fluorescence-based STR-PCR analysis of chimerism, a contribution specifically dedicated to this problem is presented as part of this round of the debate.
IV. Cost of the assay
The cost of material for processing of a single sample starting from DNA isolation to quantitative analysis is 7 Euros. The overall cost, including materials and labor (ie technician working time): 31 Euros per sample. Laboratory equipment is not included in the calculation.
V. Troubleshooting (see Table 2 ) Table 2 Common problems 
